X-ray diagnosis depends on the intensity of transmitting and scattering waves in X-ray propagation in biomedical media. To obtain the precise information on tissues, such as fat, bone and internal organs in biomedical media, the characteristics evaluation of refractive index and absorption depending on X-ray wavelength are indispensable.
In this paper, we analyze scattering and absorption characteristics in biomedical media which consist of many atoms, using two dimensional FDTD method. We demonstrate the successive segmented FDTD method by dividing the total analysis space into small subregions. In the first subregion D 1 , the incident wave is generated from current density by replacing the electric field of the incident X-ray Gaussian beam with 0.2 nm wavelength and 3nm beamspot, equivalently. The analysis space of subregion D 1 is shown in Fig. 1 . The size of a subregion is 30 nm in y-direction and 20 nm in z-direction.
Random media consist of many atoms whose sizes and positions are given randomly. The shape of the atoms is assumed to be square. Statistical properties of random media are evaluated using statistical functions, such as average and variance of the length of a side of square a and relative dielectric constant ε r of random media. Also, the correlation length 0 ρ of fluctuation of dielectric constant η ∆ is evaluated. Table 1 shows the statistical parameters. Fig. 2 shows the simulation result of attenuation characteristics in random media. The electric field intensity decays strongly as the value of refractive index becomes far from 1.0.
For the evaluation of computer simulation, the result of scattering intensity at z=40nm in case 4 is compared with the results from three dimensional statistical scattering theory with random media. X-ray diagnosis depends on the intensity of transmitted and scattered waves in X-ray propagation in biomedical media. X-ray is scattered and absorbed by tissues, such as fat, bone and internal organs. However, image processing for medical diagnosis, based on the scattering and absorption characteristics of these tissues in X-ray spectrum is not so much studied. To obtain precise information of tissues in a living body, the accurate characteristics of scattering and absorption are required. In this paper, X-ray scattering and absorption in biomedical media are studied using 2-dimensional FDTD method. As a result of computer simulation, the intensities of transmitted and scattered waves are presented numerically. The scattering intensity is compared with the result of 3-dimensional statistical electromagnetic theory. In FDTD method, the size of analysis space is very limited by the performance of available computers. The way of computation to overcome this limitation is also shown. The theoretical result shows relatively good approximation by considering proper parameters. , , , 1 ,
ここで f は入射波の周波数，k 0 は波数, とかける。 η 
